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Description 

[BACKGROUND OF THE INVENTION] 

5 The present invention relates to a base materials useful for hair cosmetics such as hair care products and/or hair 
styling agents, Including hair setting material, hair treatment, etc. 

Base materials for hair cosmetics required at present are those having excellent curl retention effect, set-holding 
effect, and elasticity, not causing staking and giving good make-up effect upon applying to hair. 

As the base materials for hair cosmetics, an nonionic and cationic base material using a polymer or copolymer of 
10 N-vinyl pyrrolidone (Japanese Patent Publication-Kokoku-No. 4533/1981 and Japanese Patent Publication- Kokai- No. 
75911/1984) and an anionic base material using a silicone type copolymer (Japanese Patent Publication- Kokai- Nos. 
359912/1992, 25411/1990, 924/1994) have been known. 

However, nonionic and cationic base materials generally have such defect as low moisture resistance. Anionic base 
' materials, on the other hand, do not give natural make-up effect, though higher moisture resistance compared with non- 
75 ionic base materials. In order to cover those defects, thus, mixing of plural kind of base materials has been conducted. 
However, no frilly satisfied base material for hair cosmetics has been obtained. 

The present invention has been established taking the above circumstances into consideration, and its object is to 
provide a base material for hair cosmetics having excellent moisture resistance, set-holding ability and elasticity, not 
causing staking and giving good make-up effect upon applying to hair and to provide a copolymer useful for the base 
20 material. 

[SUMMARY OF THE INVENTION] 

The present invention relates to a base material for hair cosmetics, which comprises a block copolymer comprising 
25 5 to 70 wt% of a polysiloxane segment, 10 to 90 of a monomer moiety of an ethylenically unsaturated carboxylic acid 
and 80% or less of a monomer moiety of an ethylenically unsaturated carboxylic acid ester. 

[DESCRIPTION OF THE PREFERRED EMBODIMENT] 

30 The present inventors have made extensive study for looking for a base material for hair cosmetics which has, as 
compared with so far known base materials for hair cosmetics, excellent curl retention ability, moisture resistance, set- 
holding ability and elasticity, not causing staking and giving good make-up effect upon applying to hair and reached to 
such finding that the object can be attained by using a block copolymer comprising a polysiloxane segment, a monomer 
moiety of an ethylenically unsaturated carboxylic acid and a monomer moiety of an ethylenically unsaturated carboxylic 

35 acid ester, the said copolymer being able to produce by subjecting an ethylenically unsaturated carboxylic acid and an 
ethylenically unsaturated carboxylic acid ester to polymerization reaction in the presence of a polysiloxane containing 
azo group(s). On the basis of this finding, the present invention has been completed. 

An amount of the polysiloxane segment in the block copolymer is generally 5 to 70 wt%, preferably 7 to 50 wt%, 
more preferably 20 to 40 wt%. An amount of the moiety of the ethylenically unsaturated carboxylic acid is generally 10 

40 to 90 wt%, preferably 20 to 90 wt%, more preferably 50 to 80 wt%. An amount of the moiety of the ethylenically unsatu- 
rated carboxylic acid ester is generally 80 wt% or less, preferably 10 to 70 wt%, more preferably 10 to 50 wt%. The 
molecular weight of the present block copolymer is, in the number-average one. 10,000 or more, preferably 60,000 to 
150,000, more preferably 70,000 to 120,000. 

The polysiloxane segment is one having a repeating unit shown by the general formula: 

45 

1 R2 R2 R2 

— (C H 2 )p — CO — A — B — i i — (O — i i) m — O — i i— B — A — [ la ] 

1 R2 A 2 b 

50 

(wherein R 1 is, same or different, a hydrogen atom, a lower alkyl or a cyano, R 2 is, same or different, a hydrogen atom, 
an alkyl, a haloalkyl or an aryl, A is NH or O, B is a lower alkylene whose binding may be through one or more oxygen 
atoms, p is 0 or an integer of 1 to 6 and m is 0 or an integer of 1 to 200) or one having a combination of repeating unit 
55 shown by the general formula: 



-4 



2 
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C— (CH 2 )p— C 



R 2 R 2 R2 
O —A — B — 1 i— (O —1 i) m — O -i i-B — A — 

^2 



[la] 



(wherein the symbols have the same meanings as above) and a repeating unit shown by the general formula : 



R 2 R 2 R2 
CO — Y — CO — A — B — S>i — (O — li) m — O — Si— B — A 

b b R2 



[n] 



(wherein -CO-Y-CO- is a residue of a dibasic carboxylic acid and other symbols have the same meanings as above). 

When an azo-containing polysiioxane having a combination of the repeating unit shown by the general formula [la] 
and one shown by the general formula [II] is used, a ratio of the repeating unit shown by the general formula [la] is up 
to such one as deactivating the radical polymerization activity of the said azo-containing polysiioxane, and the ratio of 
the former/the latter is generally 70 wt% / 30 wt% to 50 wt% / 50 wt%. 

The monomer moiety of an ethylenically unsaturated carboxylic acid is one having a repeating unit shown by the 
general formula : 



H R4 
I I 

-c— o 



u 



OOH 



(wherein R 3 is a hydrogen atom, a lower alkyl or a carboxyl and R 4 is a hydrogen atom, a lower alkyl or a lower carboxy- 
alkyl), and the monomer moiety of an ethylenically unsaturated carboxylic acid ester is one having a repeating unit 
shown by the general formula : 



H R6 

I I 
-C— C 

R 5 ioOR 7 



(wherein R 5 is a hydrogen atom, a lower alkyl or an alkyloxycarbonyl and R 6 is a hydrogen atom, a lower alkyl, a lower 
carboxyalkyl or an alkyloxycarbonylalkyl, and R7 is an alkyl). 

The present block copolymer can schematically be shown by the following general formulas [1] to [3] or any com- 
bination of 2 or 3 thereof, even though polymer compounds have generally compiexious structures and it is difficult to 
show them accurately. 

[U-{(V)a-(T)b}]c [1] 

[U-{(V)a-C0b}]c-U [2] 

{(V)d-(T)e}-[U-{(V)a-mb}]c [3] 

[wherein U is polysiioxane segment, V is the monomer moiety of an ethylenically unsaturated carboxylic acid, T is the 
monomer moiety of an ethylenically unsaturated carboxylic acid ester, and a, c and d are natural number, b and e are 



3 
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<r • 

0 or natural number, Q means random structure, including, for example, graft, block and other copolymerization struc- 
tures]. 

The block copolymer of present invention is obtained by subjecting an ethylenically unsaturated carboxytic acid of 
the general formula : 

^c=ccT [in] 

R 3 ^ ^COOH 

(wherein R 3 and R 4 have the same meanings as above) and an ethylenically unsaturated carboxylic acid ester of the 
general formula : 

H >=c / R * [IV] 

r 5 ^ x:oor 7 



(wherein R 5 , R 6 and R 7 have the same meanings as above) to polymerization reaction in the presence of an azo-con- 
taining polysiloxane having a repeating unit of the general formula : 

Ri Ri R 2 R2 R2 

— CO — (CH 2 )p — <i — N =N — (!) — (CH 2 )p — CO — A — B — — (O — — O — ^i— B — A — [I] 



(wherein the symbols have the same meanings as above) or an azo-containing polysiloxane having a combination of a 
repeating unit of the above general formula [I] and a repeating unit of the general formula : 

R2 R2 R2 

— C 0 — Y — CO — A — B — i i— (0 — i i) m -0 —I i-B— A — [ II ] 

^2 1^2 1^2 

(wherein the symbols have the same meanings as above). 

When the azo-containing polysiloxane compound has the combination of the repeating units of the formulas [I] and 
[II], the ratio of [l]/[ll] is 70 wt% / 30 wt% to 50 wt% / 50 wt%. 

The alkyl shown by Ri in the general formulas [I] and [la], which may be branched or straight chained, is exemplified 
by one having 1 to 6 carbon atoms, including specifically methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, 
sec-butyl, pentyl, isopentyl, tert-pentyl, 1 -methyl pentyl, n-hexyl, isohexyl, and so on. The alkyl shown by R 2 in the gen- 
eral formulas [I], [la] and [II], which may be branched or straight chained, is exemplified by one having 1 to 20 carbon 
atoms, including specifically methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, pentyl, isopentyl, 
tert-pentyl, 1 -methyl pentyl, n-hexyl, isohexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, hexadexyl, octadecyl, etc. 
The haloalkyl is exemplified by halogenated (e.g. chlorinated, brominated, fluorinated or iodinated) alkyl having 1 to 20 
carbon atoms, including specifically chlorom ethyl, bromomethyl, trifluoromethyl, 2-chloroethyl, 3-chloropropyl, 3-bromo- 
propyl, 3,3,3-trifluoropropyl, 2-perfluorooctylethyl, etc. The aryl is exemplified by phenyl, tolyl, xylyl, naphthyl, anthryl, 
etc. A lower alkylene moiety of the lower alkylene shown by B, whose binding may be through one or more oxygen 
atoms, preferably 1 to 5, more preferably 1 to 3, is exemplified by one having 1 to 6 carbon atoms, including specifically 
methylene, ethylene, trimethylene, tetramethylene, pentamethylene, hexamethylene, -CH 2 -0-CH 2 -, -CH 2 CH 2 -0-CH 2 -, 
-CH 2 CH 2 -0-CH 2 CH 2 -, -CH 2 CH 2 -0-CH 2 CH 2 -0-CH 2 CH 2 - etc. The dibasic acid residue shown by -CO-Y-CO- is exem- 
plified by residues of malonic acid, succinic acid, glutaric acid, adipic acid, sebacic acid, phthalic acid, isophthalic acid, 
terephthalic acid, pimelic acid, suberic acid, azelaic acid, f umaric acid, maleic acid, itaconic acid, malic acid, 1 ,4-naph- 
thalene dicarboxylic acid, 4,4-biphenyl dicarboxlic acid, etc. 

The lower alkyl shown by R 3 and R 4 in the general formula [III], which may be branched or straight chained, is 
exemplified by one having 1 to 6 carbon atoms, including specifically methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
tert-butyl, sec-butyl, pentyl, isopentyl, tert-pentyl, l-methyl pentyl, n-hexyl, isohexyl, etc. The lower carboxyalkyl shown 
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by R 4 is exemplified by those alkyls mentioned above whose hydrogen atom(s) are substituted by carboxyl group, 
including specifically carboxy methyl, carboxyethyl, carboxypropyl, carboxybutyl, carboxypentyl, carboxyhexyl, etc. 

The ethylenically unsaturated carboxylic acid of the general formula [III] is exemplified by, but not limited to, acrylic 
acid, methacrylic acid, itaconic acid, maleic acid, fumaric acid, crotonic acid, citraconic acid, mesaconic acid, etc., and 
those acids may form their salts such as alkali metal (e.g. Li, Na. K) and ammonium salts. 

The lower alkyl shown by R 5 and Re in the general formula [IV], which may be branched or straight chained, is 
exemplified by one having 1 to 6 carbon atoms, including specifically methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
tert-butyl, sec-butyl, pentyl, isopentyl, tert-pentyl, l-methyl pentyl, n-hexyl, isohexyl, etc. The an alkyl oxycarbonyl shown 
by R 5 is exemplified by one having 2 to 7 carbon atoms, including specifically methyloxycarbonyi, ethyloxycarbonyl, pro- 
pyloxycarbonyl, butyloxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, etc. The lower carboxyalkyl shown by R 6 is 
exemplified by those alkyls mentioned above whose hydrogen atom(s) are substituted by carboxyl, including specifically 
carboxymethyl, carboxyethyl, carboxypropyl, carboxybutyl, carboxypentyl. carboxyhexyl, etc. The alkyloxycarbonylalkyl 
shown by R 6 is exemplified by those carboxyalkyls mentioned above whose carboxyl is esterif ied by alkyl, including spe- 
cifically methyloxycarbonylmethyl, methyloxycarbonylethyl, ethyloxycarbonylmethyl, ethyloxycarbonylethyl, propyloxy- 
carbonylmethyi, propyloxycarbonyl ethyl, butyloxycarbonylmethyl, butyloxycarbonylethyl, pentyloxycarbonyl methyl, 
pentyloxycarbonylethyl, hexyloxycarbonylmethyl, hexyloxycarbonylethyl, etc. The alkyl shown by R 7 , which may be 
branched or straight chained, is exemplified by one having 1 to 20 carbon atoms, including specifically methyl, ethyl, 
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, hexadecyl, octadecyl, etc. 

The ethylenically unsaturated carboxylic acid ester shown by the general formula [IV] is exemplified by, but not lim- 
ited to, methyl methacrylate. ethyl methacrylate, propyl methacrylate, tert-butyl methacrylate, n-butyl methacrylate, iso- 
butyl methacrylate, 2-ethyl hexyl methacrylate. lauryl methacrylate. stearyl methacrylate, methyl itaconate, ethyl 
itaconate, methyl maleate, ethyl maleate. methyl fumarate, ethyl fumarate, methyl crotonate, ethyl crotonate, etc. 

The molecular weight of the copolymer of the present invention is not specifically limited, and generally the copol- 
ymer having a number-average molecular weight of 10,000 or more is advantageously used because too small molec- 
ular weight of the copolymer causes problem on moisture resistance. Thus, a number-average molecular weight is 
selected from 60,000 to 150,000, preferably 70,000 to 120,000. 

The azo-containing polysiloxane used in production of the copolymer of the present invention is one having a 
number-average molecular weight of generally 1,500 to 200,000, preferably 3,000 to 150,000. 

The ratio of the polysiloxane moiety in the copolymer of the present invention is not specifically limited but too small 
ratio causes bad effect to touch and feeling and too much ratio causes decrease in solubility, and thus the ratio is pref- 
erably selected from a range of 5 to 70 wt%, preferably 7 to 50 wt%, more preferably 20 to 40 wt%. 

The ratio of the ethylenically unsaturated carboxylic acid moiety in the copolymer is not specifically limited but too 
small ratio results in such problems as decrease in moisture resistance, decrease in compatibility and adhesion to hair 
and decrease in solubility in water, alcohol and other solvents, so that removal of the conditioner becomes difficult, and 
on the other hand, too much ratio results in lowering the relative content of the azo-containing polysiloxane so that such 
defect as lowering water-repellent effect by the siloxane is observed, and thus the ratio is selected from 10 to 90 wt%, 
preferably a range of 20 to 90 wt%, more preferably 50 to 80 wt%. 

As to the ratio of the ethylenically unsaturated carboxylic acid ester moiety of the copolymer, too much ratio causes 
decrease in sliding effect on the surface of hair and too much ratio results in lowering the relative contents of the azo- 
containing polysiloxane and the ethylenically unsaturated carboxylic acid so that moisture resistance is decreased, and 
thus the ratio is selected from less than 80 wt%, preferably 10 to 70 wt%, more preferably 10 to 50 wt%. 

The azo-containing polysiloxane of the present invention having the repeating unit shown by the general formula [I] 
can easily be produced, for example, by the method disclosed in a Japanese Patent Publication-Kokai- No. 
372675/1992. 

Namely, the polysiloxane can be produced by reacting a diamine or diol compound containing a polysiloxane seg- 
ment shown by the general formula: 




R2 



R2 



R2 



[V] 



(wherein D is NH 2 or OH and R 2 , B and m have the same meanings as above) with an azo-containing dibasic acid dihal- 
ide shown by the general formula : 
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X -CO — (C H 2 ) p —C -N =N -C — (C H 2 )p — CO— X [VI] 
5 R, Ri 

(wherein Rj and p have the same meanings as above, and X is a halogen atom) in the presence of a basic catalyst in 
a suitable solvent. 

10 The azo-containing polysiloxane compound of the present invention having the repeating unit shown by the general 
formula [I] may be produced also by a method disclosed in a Japanese Patent Publication-Kokai- No. 93100/1994 or 
322089/1994. 

Namely, the compound can be produced by reacting a diamine or diol compound containing a polysiloxane seg- 
ment shown by the general formula [V] with an azo-containing dibasic acid shown by the general formula : 

15 

Ri Ri 

HO— CO— (CH 2 ) p — i-N =N -i— (CH 2 ) p — COOH [VII] 
Ri ^i 

20 



(wherein R 1 and p have the same meanings as above) in the presence of a basic catalyst and dehydrating condensing 
agent in a suitable solvent. 

The above preparation methods can advantageously be conducted in the presence of a basic catalyst, and the 

25 basic catalyst is exemplified by an organic amine such as triethylamine, N,N-dimethylaniline, piperidine, pyridine, 4- 
dimethylaminopyridine, 1 ,5-diazabicydo[4,3,0]non-5-ene, 1 ,8-diazabicyclo[5,4,0]undec-7-ene and tri-n-butylamine and 
an alkaline metal compound such as sodium hydride and n-butyl lithium. In the latter method, a dehydrating condensing 
agent is used, and the agent is exemplified by polyphosphoric acid, dicyclohexylcarbodiimide, diisopropylcarbodiimide, 
1-ethyl-3-(3-dimethylaminopropylcarbodiimide)hydrochloride, carbonyl diimidazol and p-toluenesulfonyl chloride. 

30 The reaction solvent is exemplified by an ether such as diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane, 
and dimethoxy ethane, a halogenated hydrocarbon such as carbon tetrachloride, chloroform, methylene chloride, 1,2- 
dichloroethane and trichloroethylene, an ester such as ethyl acetate, butyl acetate and methyl propionate, acetonitrile, 
N,N-dimethyi formamide, etc. The solvent may be used alone or in combination of two or more ones. 

The ratio of the diamine or diol compound shown by the general formula [V] and the azo-containing dibasic acid 

35 dihalide shown by the general formula [VI] or the azo-containing dibasic acid shown by the general formula [VII] to be 
used can suitably be selected without any specific limitation, but in order to obtain the azo-containing polysiloxane hav- 
ing high molecular weight, the both compounds are used preferably in about equimolar ratio. 

The amount of the dehydrating condensing agent to be used is not specifically limited, but when the amount is too 
small, the reaction speed is decreased and when the amount is too large, the control of the molecular weight is difficult, 

40 and not economic, though high molecular weight compound can be produced in short reaction period of time, and thus 
the amount is selected generally from 1 to 5 times mole parts, preferably 2 to 3 times mole parts, relative to the corre- 
sponding diamine or diol compound. The amount of the basic catalyst to be used is selected generally from 0.5 to 5 
times mole parts, preferably 0.5 to 1 .5 times mole parts, relative to the starting compound shown by the general formula 
[VI] or [VII] or relative to the dehydrating condensing agent. 

45 The reaction temperature is not specifically limited, but when the temperature is too high, the azo groups are 
decomposed, and when the temperature is too low, the reaction becomes slow to require long reaction time and further 
it becomes difficult to obtain the azo-containing polysiloxane having high molecular weight, and thus it is suitably 
selected from -10 to 60 °C. It may also be possible to increase the reaction temperature gradually. The reaction time to 
be required is different according to the reaction method and generally selected from 1 to 60 hours. 

so The isolation of the objective compound can be conducted by suitably depending upon the kind and the amount of 
the starting materials, basic catalyst, dehydrating condensing agent and solvent which are used in the reaction, and 
also upon the state of the reaction solution. For instance, when the reaction solution is viscous, the solution is diluted 
with a suitable solvent, then impurities such as quaternary ammonium salt by-produced are removed by filtration or 
washing with water, and then the solvent is removed, whereby the objective azo-containing polysiloxane compound can 

55 be obtained. 

When the azo-containing polysiloxane compound having the combination of the repeating unit shown by the gen- 
eral formula [I] and the repeating unit shown by the general formula [IQ is to be produced, the same reaction as men- 
tioned above is conducted with the use of a mixture of the azo-containing dibasic acid dihalide shown by the general 
formula [VI] and such a compound wherein a part of the said dihalide is substituted by a dibasic acid dihalide of the for- 
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4) 

mula X-OC-Y-CO-X (X has the same meaning as above) or a mixture of the azo-containing dibasic acid shown by the 
general formula [VI] and such a compound wherein a part of the dibasic acid is substituted by a dibasic acid of the for- 
mula HOOC-Y-COOH. 

The copolymer of the present invention can be produced as follows. 
5 Namely, the azo-containing polysiloxane compound obtained above is subjected to polymerization reaction with the 
ethylenically'unsaturated carboxylic acid and ethylenically unsaturated carboxylic acid ester in a suitable solvent under 
inert gas atmosphere according to a conventional manner. 

Treatment after the polymerization reaction can be conducted according to a conventional manner so far used in 
this kind of technical field. 

10 The molecular weight may be controlled, if desired, by using a chain-transfer agent such as lauryl mercaptan, octyl 
mercaptan, butyl mercaptan, 2-mercaptoethanol and butyl thioglycolate upon conducting the polymerization reaction. 

Any azo-containing polysiloxane compound can be used in the polymerization reaction so far as it has at least one 
azo group per molecule, but when the average molecular weight of the compound is low, remarkable amount of the 
compound having no azo group co-exists and thus the yield of the objective block copolymer to be produced becomes 
is low, which means that the function of the compound cannot be effected, and when the average molecular weight is too 
high, on the other hand, a long reaction time is required and further solubility is decreased and viscosity of the reaction 
solution is increased so that the block copolymerization reaction has to be conducted in a low concentration of the reac- 
tants, which results in such defects as lowering the polymerization degree with the ethylenically unsaturated carboxylic 
acid and carboxylic acid ester. Thus, the number-average molecular weight of the compound is generally selected from 
20 1 ,500 to 200,000, preferably 3,000 to 1 50,000. 

The amount of the azo-containing polysiloxane to be used upon the polymerization reaction is selected from gen- 
erally 5 to 70 wt%, preferably 5 to 65 wt%, more preferably 1 0 to 65 wt%. 

The amount of the ethylenically unsaturated carboxylic acid to be used in the polymerization reaction is selected 
from generally 10 to 80 wt%, preferably 15 to 80 wt%, more preferably 20 to 75 wt%. 
25 The amount of the ethylenically unsaturated carboxylic acid ester to be used in the polymerization reaction is 
selected from generally less than 80 wt%, preferably 10 to 70 wt%, more preferably 15 to 70 wt%. 

The polymerization reaction is conducted preferably in the presence of an organic solvent. The organic solvent is 
exemplified by a hydrocarbon such as toluene, xylene, benzene, cyclohexane, n-hexane and n-octane, a halogenated 
hydrocarbon such as 1 ,2-dichIoroethane and trichloroethane, an ester such as ethyl acetate, n-butyl acetate and methyl 
30 propionate, a ketone such as acetone, methyl ethyl ketone and cyclohexanone, an alcohol such as methanol, ethanol, 
n-propanol, isopropanol, n-butanol, isobutanol and tert-butanol. N-methyl pyrrolidone, N.N-dimethyl acetamide, dime- 
thyl sulfoxide, etc., among which ethanol and isopropanol are preferable. 
The inert gas includes nitrogen gas, argon gas, etc. 

The polymerization temperature is not specifically limited, but when the temperature is too low, degree of decom- 
35 position of the azo group is low so that polymerization speed becomes low, and when the temperature is too high, too 
much decomposition of the azo groups occurs so that control of polymerization becomes difficult. 

Thus, the polymerization temperature is selected from generally 20 to 150 °C, preferably 40 to 120 °C. The polym- 
erization reaction time varies depending upon the kind and amount of the azo-containing polysiloxane compound, the 
ethylenically unsaturated carboxylic acid and the ethylenically unsaturated carboxylic acid ester and also the concen- 
40 tration of those materials in the reaction, and generally selected from 2 to 24 hours. 

When the copolymer thus obtained is used as the base material for hair cosmetics, the copolymer is generally put 
into use in the state of a solution obtained by dissolving in water and/or a hydrophilic organic solvent, and the copolymer 
is preferably neutralized by a basic substance so as to make it water-soluble. 

The basic substance to be used for the neutralization is exemplified by an alkaline metal hydroxide, an alkaline 
45 earth metal hydroxide, an aqueous ammonium solution, an organic amine including monoethanol amine, diethanol 
amine, triethanol amine, monoisopropanol amine, diisopropanol amine, triisopropanol amine, 2-amino-2-methylpropa- 
nol, 3-amino-2-methylpropanol, 2-amino-2-methylpropan- 1,3-diol, morpholine, etc. 

The degree of the neutralization is selected from generally 30 to 100%, preferably 50 to 100%. 

The hydrophilic organic solvent to be used for dissolving the copolymer for the use as a base material for hair cos- 
so metics includes various kind of lower alcohols and glymes, among which ethanol and isopropanol and the like are men- 
tioned as preferable ones from view point of affect to human body. 

The base material for hair cosmetics, which comprises the block copolymer of the present invention is excellent in 
solubility in water and ethanol, and is also excellent in characteristics necessary for the base material for hair cosmetics, 
such as set-holding ability, moisture resistance, elasticity, anti-staking ability, touch and feeling, and the like, and also 
55 excellent in make-up effect upon applying to hair, and thus the material is extraordinary useful for a setting agent, a 
treatment agent, and so on, and it is put into use in the state of mousse, jel, lotion, spraying, cream, and the like. 

When the copolymer of the present invention is used as the base material for hair cosmetics, other cosmetic com- 
ponents can be incorporated therewith, so far as degrading the function of the material. The components usable include 
a surfactant such as an anionic surfactant, cationic surfactant, nonionic surfactant and amphoteric surfactant, an oily 
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substance such as oil and fat, an ester oil, a hydrocarbon, wax, a wax ester, a silicone or its derivative, a fluorine com- 
pound or its derivative, a higher fatty acid and a higher alcohol, a polymer such as an anionic polymer, a cationic poly- 
mer, a nonionic polymer and an amphoteric polymer, a sugar and a polysaccharide and their derivative, an inorganic or 
organic acid, a base, a buffering agent, a salt, a solvent such as water and a lower alcohol, liquified gas such as liquified 

5 petroleum gas (LPG), dimethyl ether (DME) and f Ion, a propellant such as compressed carbon dioxide gas and com- 
pressed nitrogen gas, and also other ones such as a protein derivative, an extract of a crude drug and other plants, an 
essential oil, an anti-fungi and anti-bacterial agent, an anti-oxidant, an UV-absorber, a metal ion-blocking agent, an oxi- 
dant, a reducing agent, a coloring agent, a perfume, etc. 

In the following, the present invention is further explained with citation of examples and reference examples, but the 

10 present invention is not limited those examples. ( 

[EXAMPLES] 

Reference Example 1 

75 

3.5 Grams of 4-dimethylamino pyridine (hereinafter abbreviated as DMAP) and 8.0 g of 4,4'-azobis(4-cyanopenta- 
noic acid) are dissolved in 160ml of methylene chloride, and then 125 g of an amino-modified silicone KF-8012 [the 
compound shown by the above general formula (V) wherein R 2 is methyl, D is amino, B is (CH^ and m is about 56 in 
average; Trade Name of the product of Sin-Etsu Silicone Co., Ltd.] and 13.0 g of dicyclohexylcarbodiimide (hereinafter 

20 abbreviated as DCC) are added in this order to the resultant, followed by allowing a reaction to take place at 20 to 30 
°C for 4 hours with agitation. The resultant is diluted with 160 mi of methylene chloride, and water and methanol are 
added thereto to cease the reaction. The resulting precipitates are removed by filtration, and the filtrate is poured into 
a large amount of methanol to precipitate the objective substance. The supernatant is removed and the residue is dried 
under reduced pressure at room temperature to give 1 03g of the objective product. The product is confirmed as an azo- 

25 containing polysiloxane amide containing polysiloxane segments by 1 H -NMR spectrum and infrared spectrum. The 
number-average molecular weight of the polysiloxane is 20,000 by GPC analysis, and an average azo-binding number 
is 4.3. This product is hereinafter referred to as MAI-1 . 

Reference Example 2 

30 

33.7 Grams of DMAP and 77.3 g of 4,4'-azobis(4-cyanopentanoic acid) are dissolved in 2500ml of methylene chlo- 
ride, and then 1214 g of an amino-modified silicone KF-8012 [the compound shown by the above general formula (V) 
wherein R 2 is methyl, D is amino, B is (CH^ and m is about 56 in average; Trade Name of the product of Sin-Etsu Sil- 
icone Co., Ltd.] and 125 g of DCC are added in this order to the resultant, followed by allowing a reaction to take place 

35 at 20 to 30 °C for 7 hours with agitation. Then water and methanol are added thereto to cease the reaction. The result- 
ing precipitates are removed by filtration, and the filtrate is poured into a large amount of methanol to precipitate the 
objective substance. The supernatant is removed and the residue is dried under reduced pressure at room temperature 
to give 1070g of the objective product. The product is confirmed as an azo-containing polysiloxane amide containing 
polysiloxane segments by 1 H -NMR spectrum and infrared spectrum. The number-average molecular weight of the 

40 polysiloxane is 30,000 by GPC analysis, and an average azo-binding number is 6.5. This product is hereinafter referred 
to as MAI-2. 

Reference Example 3 

45 3.5 Grams of DMAP and 8.0 g of 4,4'-azobis(4-cyanopentanoic acid) are dissolved in 160ml of methylene chloride, 
and then 1 25 g of an amino-modified silicone KF-8012 [the compound shown by the above general formula (V) wherein 
R 2 is methyl, D is amino, B is (CH^ and m is about 56 in average; Trade Name of the product of Sin-Etsu Silicone Co., 
Ltd.] and 13.0 g of DCC are added in this order to the resultant, followed by allowing a reaction to take place at 20 to 30 
°C for 8 hours with agitation. After keeping standing overnight, the product is diluted with 160ml of methylene chloride, 

so and then water and methanol are added thereto to cease the reaction. The resulting precipitates are removed by filtra- 
tion, and the filtrate is poured into a large amount of methanol to precipitate the objective substance. The supernatant 
is removed and the residue is dried under reduced pressure at room temperature to give 1 14 g of the objective product. 
The product is confirmed as an azo-containing polysiloxane amide containing polysiloxane segments by 1 H -NMR 
spectrum and infrared spectrum. The number-average molecular weight of the polysiloxane is 45.000 by GPC analysis, 

55 and an average azo-binding number is 9.7. This product is hereinafter referred to as MAI-3. 

Reference Example 4 

3.5 Grams of DMAP and 8.0 g of 4,4'-azobis(4-cyanopentanoic acid) are dissolved in 160ml of methylene chloride, 
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< 

and then 325 g of an amino-modif ied silicone KF-8008 [the compound shown by the above general formula (V) wherein 
R 2 is methyl, D is amino, B is (CH 2 )3 and m is about 150 in average; Trade Name of the product of Sin-Etsu Silicone 
Co., Ltd.] and 1 3.0 g of DCC are added in this order to the resultant, followed by allowing a reaction to take place at 20 
to 30 °C for 5 hours with agitation. The product is diluted with 160ml of methylene chloride, and then water and metha- 

5 nol are added thereto to cease the reaction. The resulting precipitates are removed by filtration, and the filtrate is poured 
into a large amount of methanol to precipitate the objective substance. The supernatant is removed and the residue is 
dried under reduced pressure at room temperature to give 275 g of the objective product. The product is confirmed as 
an azo-containing polysiloxane amide containing polysiloxane segments by 1 H-NMR spectrum and infrared spectrum. 
The number-average molecular weight of the polysiloxane is 47,000 by GPC analysis, and an average azo-binding 

10 number is 4.0. This product is hereinafter referred to as MAM. 

Reference Example 5 

13.2 Grams of DMAP and 30.3 g of 4,4'-azobis(4-cyanopentanoic acid) are dissolved in 540ml of methylene chlo- 
15 ride, and then 1230 g of an amino-modif ied silicone KF-8008 [the compound shown by the above general formula (V) 
wherein R 2 is methyl, D is amino, B is (CH^ and m is about 150 in average; Trade Name of the product of Sin-Etsu 
Silicone Co., Ltd.] and 49.8 g of DCC are added in this order to the resultant, followed by allowing a reaction to take 
place at 20 to 30 °C for 8 hours with agitation. After keeping standing overnight, the product is diluted with 2400ml of 
methylene chloride, and then water and methanol are added thereto to cease the reaction. The resulting precipitates 
20 are removed by filtration, and the filtrate is poured into a large amount of methanol to precipitate the objective sub- 
stance. The supernatant is removed and the residue is dried under reduced pressure at room temperature to give 1050 
g of the objective product. The product is confirmed as an azo-containing polysiloxane amide containing polysiloxane 
segments by 1 H -NMR spectrum and infrared spectrum. The number-average molecular weight of the polysiloxane is 
86,000 by GPC analysis, and an average azo-binding number is 7.4. This product is hereinafter referred to as MAI-5. 

25 

Reference Example 6 

3.5 Grams of DMAP and 8.0 g of 4,4'-azobis(4-cyanopentanoic acid) are dissolved in 160ml of methylene chloride, 
and then 325 g of an amino-modified silicone KF-8008 [the compound shown by the above general formula (V) wherein 

30 R 2 is methyl, D is amino, B is (CH 2 ) 3 and m is about 150 in average; Trade Name of the product of Sin-Etsu Silicone 
Co., Ltd.] and 13.0 g of DCC are added in this order to the resultant, followed by allowing a reaction to take place at 20 
to 30 °C for 1 2 hours with agitation. The product is diluted with 1 60ml of methylene chloride, and then water and meth- 
anol are added thereto to cease the reaction. The resulting precipitates are removed by filtration, and the filtrate is 
poured into a large amount of methanol to precipitate the objective substance. The supernatant is removed and the res- 

35 idue is dried under reduced pressure at room temperature to give 275 g of the objective product. The product is con- 
firmed as an azo-containing polysiloxane amide containing polysiloxane segments by 1 H-NMR spectrum and infrared 
spectrum. The number-average molecular weight of the polysiloxane is 1 25,000 by GPC analysis, and an average azo- 
binding number is 10.7. This product is hereinafter referred to as MAI-6. 

40 Reference Example 7 

3.5 Grams of DMAP and 8.0 g of 4,4'-azobis(4-cyanopentanoic acid) are dissolved in 160ml of methylene chloride, 
and then 1 25 g of an amino-modified silicone KF-801 2 [the compound shown by the above general formula (V) wherein 
R 2 is methyl, D is amino, B is (CH 2 ) 3 and m is about 56 in average; Trade Name of the product of Sin-Etsu Silicone Co., 

45 Ltd.] and 13.0 g of DCC are added in this order to the resultant, followed by allowing a reaction to take place at 20 to 30 
°C for 7.5 hours with agitation. The resultant is diluted with 160 ml of methylene chloride, and water and methanol are 
added thereto to cease the reaction. The resulting precipitates are removed by filtration, and the filtrate is poured into 
a large amount of methanol to precipitate the objective substance. The supernatant is removed and the residue is dried 
under reduced pressure at room temperature to give 1 1 0 g of the objective product. The product is confirmed as an azo- 

50 containing polysiloxane amide containing polysiloxane segments by 1 H-NMR spectrum and infrared spectrum. The 
number-average molecular weight of the polysiloxane is 37,200 by GPC analysis, and an average azo-binding number 
is 9.5. This product is hereinafter referred to as MAI-7. 

Synthesis Example 1 

55 

7.5 Grams of MAI-2 obtained in Reference Example 2, 90.0 g of methacrylic acid (hereinafter abbreviated as MAA), 
35.7 g of tert-butyl methacrylate (hereinafter abbreviated as BMA) and 540 g of n-propanol are mixed with one another 
and the mixture is subjected to polymerization reaction under nitrogen gas stream at 80°C for 6 hours. After the reac- 
tion, the reaction solution is poured into n-hexane to precipitate the resulting block copolymer. The block copolymer is 
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recovered by filtration, washed with water and dried under reduced pressure at 80 °C for 6 hours to give 64 g 
(yield:47%) of the block copolymer. The block copolymer is found as a vinyl -silicone block copolymer having weight ratio 
of dimethyl siloxane segment (DMS):MAA:BMA=5.7:63.7:30.6 by NMR analysis and having a number-average molec- 
ular weight of 84,000 and a weight-average molecular weight of 129,900 by GPC. The result is shown in Table 1. 

5 

Synthesis Examples 2 to 15 

The objective vinyl-silicone block copolymers are obtained after the same manner as in Synthesis Example 1 
except for the kind and amount of MAI and the amount of MAA, BMA and the solvent which are shown in the Table 1 . 
10 The result is shown in Table 1 . 

Synthesis Example 16 

20 Grams of MAI-5 obtained in Reference Example 5,48 g of MAA, 20 g of BMA and 352 g of ethanol are mixed 
15 with one another and the mixture is subjected to polymerization reaction under nitrogen gas stream at 77 °C for 3 hours. 
Then, 0.5 g of dimethyl 2,2'-azobisisobutyrate (Trade Name: V-601 ; manufactured and sold by Wako Pure Chemical 
Industries, Ltd.) is added to the resultant, followed by conducting polymerization reaction for further 4 hours. After the 
reaction, the reaction solution is poured into n-hexane to precipitate the block copolymer. The block copolymer is recov- 
ered by filtration, washed with water and dried under reduced pressure at 80 °C for 6 hours to give 62.4 g (yield:70.9%) 
20 of the block copolymer. The block copolymer is found as a vinyl-silicone block copolymer having weight ratio of dimethyl 
siloxane segment (DMS):MAA:BMA= 16.0:53.7:30.3 by NMR analysis and having a number-average molecular weight 
of 30,000 and a weight-average molecular weight of 94,000 by GPC. The result is shown in Table 1. 

Synthesis Example 17 

25 

The objective vinyl-silicone block copolymers are obtained after the same manner as in Synthesis Example 16 
except for using 282 g of ethanol in place of 352 g of ethanol. The result is shown in Table 1 . 

Synthesis Examples 18 to 21 

30 

The objective vinyl-silicone block copolymers are obtained by the same manner as in Synthesis Example 1 except 
for using MAI-5 in place of MAM, and using methyl methacrylate (Synthesis Example 18), ethyl methacrylate (Synthe- 
sis Example 19), 2-ethylhexyl methacrylate (Synthesis Example 20) and stearyl methacrylate (Synthesis Example 21), 
respectively in place of BMA. The result is shown in Table 2. 

35 

Synthesis Example 22 

The objective vinyl-silicone block copolymer is obtained by the same manner as in Example 1 except for using 
acrylic acid and MAI-5 in place of MAA and MAI-2. The result is shown in Table 2. 

40 

Synthesis Examples 23 to 28 

The objective vinyl-silicone block copolymers are obtained after the same manner as in Synthesis Example 1 
except for the kind and amount of MAI, the kind of ethylenically unsaturated carboxylic acid, the ethylenically unsatu- 
45 rated carboxylic acid ester and the solvent which are shown in Table 2. The result is shown in Table 2. 



50 
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Table 1 

Amount used Component used 

Syn. (wt90 (wt%) 

Exp. HAI solvent HAI HAA BHA DMS HAA BHA 

'1 HAI-2 n-PrOH 5.6 67.6 26.8 5.7 63.7 30.6 

2 HAI-2 IPA 10.6 63.1 26.3 8.7 61.3 30.0 

3 HAI-2 IPA 26.1 52.1 21.8 22.5 52.0 25.5 

4 HAI-2 n-PrOB 37.2 44.6 18.2 31.6 42.7 25.7 

5 HAI-2 n-PrOH 35.7 53.6 10.7 31.3 54.3 14.4 

6 HAI-2 n-PrOH 50.0 50.0 0 20.6 79.4 0 

7 HAI-2 n-PrOH 50-0 35.3 14.7 42.9 37.0 20.1 

8 HAI-2 n-PrOH 63.9 25.5 10.6 60.0 25.3 14.7 

9 HAI-5 n-PrOH 37.0 44.5 18.5 35.6 39.8 24.6 

10 HAI-5 n-PrOB 46.9 37.5 15.6 50.7 30.3 19.0 

11 HAI-5 n-PrOH 22.8 54.5 22.7 23.0 48-0 29.0 

12 HAI-5 EtOH 22.8 54.5 22.7 18.1 50.9 31.0 

13 HAI-5 EtOH 22.8 54.5 22.7 18.9 49.5 31.6 

14 HAI-4 EtOH 22. 8 54.5 22.7 16.4 48.6 35.0 

15 HAI-3 EtOH 39.1 19.6 41.3 39.7 14.4 45.9 

16 HAI-5 EtOH 22. 8 54. 5 22. 7 16. 0 53. 7 30- 3 

17 HAI-5 EtOH 22.8 54.5 22.7 17.8 50.1 32.1 



Holecular weight Solubility 15 



Mn 


HW 


Hw/Hn Water" 




vumpa u 1 u i-i 1 ty 


84000 


129900 


1. J J 


good 


good 


good 


53400 


B4/UU 


1 R9 
1. D£ 


good 


good 


good 


n at a A 

30700 


CI At\f\ 

51400 


1 A7 
1. 0/ 


good 


good 


good 


30600 


50600 


1. DO 


good 


good 


good 


AA A AA 

29000 


5oQU0 


I. 64 


good 


good 


good 








good 


good 


good 


25000 


49000 


^1.96 
2. 10 


good 


good 


good 


20000 


43000 


good 


good 


good 


63000 


102000 


1. 64 


good 


good 


good 


57000 


96000 


1. 68 


good 


good 


good 


89000 


139000 


1. 56 


good 


good 


good 


82000 


132000 


1.61 


good 


good 


good 


73000 


119000 


1. 63 


good 


good 


good 


69000 


128000 


i.85 


good 


good 


good 


38400 


72300 


1. 88 


good 


good 


good 


30000 


94000 


3.13 


good 


good 


good 


27000 


103000 


3.73 


good 


good 


good 



30 

HA I: azo -containing polys iloxane compound 
n-PrOH: 1-propanol 
IPA: 2-propanol 
35 EtOB: ethyl alcohol 

HAA: methacrylic acid 
BHA: t-butyl methacrylate 
DUS: dimethyl siloxane 
Hn : number-average molecular weight 

40 

Hw : weight -average molecular weight 

Solubility 15 : Judgement was based on transparency of each solution. 

water" : 2% aqueous solution of the copolymer which is perfectly neutralized with 2-amino-2- 
methylpropanol. 

45 

EtOH 5> : 2% ethanol solution. 

compatibility 0 : 2% water/ethanol(50w/w/50w/w) solution of the copolymer which is perfectly 
neutralized with 2-amino-2-methy lpropanol. 
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Table 2 









Amount used 


Component used 


Molecular weight 




Solubility 15 


Syn. 






(wt%) 


(n96) 














Exp. 


HA I solvent 


HA I ® ® 


DMS ® © 


Hn 


Hw 


Hw/Hn ffater" 


EtOH" 


Compatibility 


18 


HAI-5 


EtOH 


22. 8 54. 5 22. 7 


19.0 59.3 21.7 


81000 


132000 


1.63 


good 


good 


good 


19 


HAI-5 


EtOH 


22. 8 54. 5 22. 7 


21.6 54.4 24.0 


79000 


130000 


I. 66 


good 


good 


good 


20 


HAI-5 


EtOH 


22.8 54.5 22.7 


17.8 53.7 28.5 


76000 


137000 


1.79 


good 


good 


good 


21 


HAI-5 


EtOH 


22.8 54.5 22.7 


16.5 63.3 20.2 


85000 


162000 


1. 90 


good 


good 


good 


22 


HAI-5 


EtOH 


22.8 54.5 22.7 


9. 5 54. 8 35. 7 


11000 


44000 


3.91 


good 


good 


good 


23 


HAI-5 


EtOH 


22. 7 54. 6 22. 7 


18.3 44.0 37.7 


58000 


99000 


1. 70 


good 


good 


good 


24 


HAI-5 


EtOH 


22. 8 54. 5 22. 7 


17.2 51.5 31.3 


75000 


124000 


1. 64 


good 


good 


good 


25 


HAI-5 


EtOH 


22.8 54.5 22.7 


17. 7 48. 2 34. 1 


69000 


114000 


1.66 


good 


good 


good 


26 


MAI-7 


EtOH 


37.0 44.5 18.5 


51.2 30.1 18.7 


13500 


47900 


3. 55 


good 


good 


good 


27 


HA I -7 


EtOH 


37.0 44.5 18.5 


48.6 37.3 14.1 


33200 


60300 


1. 82 


good 


good 


good 


28 


HAI-7 


EtOH 


37. 0 44. 5 18. 5 


39. 9 44. 0 16. 1 


33000 


62100 


1.88 


good 


good 


good 



MAI: azo-containing polysiloxane compound 
EtOH: ethyl alcohol 

® : ethylenically unsaturated carboxylic acid 

® : ethylenically unsaturated carboxylic acid ester 

® of Example 18 : methyl methacrylate 

® of Example 19 : ethyl methacrylate 

© of Example 20 : 2-ethylhexyl methacrylate 

® of Example 21 : stearyl methacrylate 

® of Example 22 or 26 : acrylic acid 

® of Example 23 : HAA/itaconic acid(Amount used; 27. 3wt96/27. 3wt96, Component used; 35. 3wt96/ 
8. 7wt96) 

® of Example 24 : HAA/itaconic acidCAmount used; 49. 0wt96/5. 5wt96, Component used; 49. 2wt96 / 
2. 3*t96) 

® of Example 25 : HAA/itaconic acidCAmount used; 40. 9wt96/13. 6wt96, Component used; 42. 4wt%/ 
5.8wt%) 

© of Example 22. 23, 24. 25 or 26 : BHA 

® of Example 18. 19, 20. 21, 27 or 28 : HAA 

® of Example 27 : n-butyl acrylate 

© of Example 28 : stearyl acrylate 

DMS: dimethyl siloxane 

Hn : number-average molecular weight 

Hw : weight-average molecular weight 

Solubility n : Judgement was based on transparency of each solution. 

water" : 296 aqueous solution of the copolymer which is perfectly neutralized with 2-amino-2- 

methylpropanol. 

EtOH" : 296 ethanol solution. 

compatibility 0 : 296 water/ethanol(50w/w/50sr/w) solution of the copolymer which is perfectly 
neutralized with 2-amino-2-methylpropanol. 



Example 1 

Each of the block copolymers obtained in the above Synthesis Examples is dissolved in ethanol to give 20% solu- 
tion. Then a solution of 2-amino-2-methy1 propanol in a mixture of water and ethanol (5Ow/w/50w/w) is added to the 
above solution to neutralize the carboxylic acid to 70% degree of neutralization. Purified water is added to the resulting 
solution so as to adjust the solid resin content to 1 or 2% to give a sample of the base material for hair cosmetics of the 
present invention. 

Comparative test data on evaluation of set-holding ability, curl retention and flaking of the samples and conven- 



12 



EP 0 766 957 A1 

* * 

tional base material for hair cosmetics is shown in Table 3. 

Feasibility of preparations using the base material for hair cosmetics of the present invention on various kind of 
evaluation tests is shown in Table 4, and also evaluation of treatment tests is shown in Table 5. 

The components and evaluation method of the samples are as described below. 

(Preparation 1 ) hair lotion for hard set 



10 


the block copolymer obtained in Synthesis Example 1 1 


2.0 




ethanol 


10.0 




methyl p-hydroxy benzoate 


0.1 


15 


propylene glycol 


1.0 


2-amino-2-methyl propanol 


0.7 




polyoxyethylene sorbitan monostearate (20E.O.) 


0.3 




perfume 


0.1 


20 


purified water 


the rest 




total 


100.0 



(Preparation 2 > hair mousse for soft set 

25 





(undiluted solution) 


30 


the block copolymer obtained in Synthesis Example 1 1 


1.0 




ethanol 


5.0 




methyl p-hydroxy benzoate 


0.1 




stearyl trimethyl ammonium chloride 


0.2 


35 


glycerine 


1.0 




2-amino-2-methyl propanol 


0.4 




silicone emulsion 


1.0 


40 


perfume 


0.1 




purified water 


the rest 




total 


100.0 



45 



(spraying solution) 


the undiluted solution 
liquified petroleum gas 


92.0 
8.0 


total 


100.0 
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(Preparation 3) hair jel for hard set 



the block copolymer obtained in Synthesis Example 4 


2.0 ' 


etnanoi 


■inn 


meinyi p-nyaroxy uenzoaie 


n 1 

U. I 


carboxyvinylpolymer 


0.4 


2-amino-2-methyl propanol 


1.0 


polyoxyethylene sorbitan monostearate (20E.O.) 


0.2 


perfume 


0.1 


tetrasodium edetate 


0.02 


purified water 


the rest 


total 


100.0 



20 

(Preparation 4 > hair mousse for soft set 



25 


the block copolymer obtained in Synthesis Example 8 


1.0 ! 




ethanol 


5.0 




methyl p-hydroxybenzoate. 


0.1 


30 


stearyl trimethyl ammonium chloride 


0.3 


POE-modified siloxane 


0.1 




2-amino-2-methy1 propanol 


0.27 




perfume 


0.1 


35 


dibutyl hydroxy toluene 


0.01 




purified water 


the rest 




total 


100.0 


40 






(Preparation 5) hair mousse for hard set 




45 


(undiluted solution) 




the block copolymer obtained in Synthesis Example 9 


2.0 




ethanol 


10.0 


50 


methyl p-hydroxy benzoate 


0.1 


2-amino-2-methyl propanol 


0.46 




POE(50) hydrogenated castor oil 


0.3 




perfume 


0.1 


55 


purified water 


the rest 




total 


100.0 
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(spraying solution) 


the undiluted solution 
liquified petroleum gas 


92.0 
8.0 


total 


100.0 



(Preparation 6) hair mousse for hard set 



(undiluted solution) 


the block copolymer obtained in Synthesis Example 1 


2.0 


ethanol 


10.0 


methyl p-hydroxy benzoate 


0.1 


2-amino-2-methyl propanol 


0.4 


POE(50) hydrogenated castor oil 


0.3 


perfume 


0.1 


purified water 


the rest 


total 


100.0 



(spraying solution) 


the undiluted solution 
liquified petroleum gas 


92.0 
8.0 


total 


100.0 



(Preparation 7) hair lotion for hard set 



the block copolymer obtained in Synthesis Example 14 


2.0 


ethanol 


10.0 


methyl p-hydroxy benzoate 


0.1 


1 ,3-butylene glycol 


1.0 


2-amino-2-methyl propanol 


0.3 


polyoxyethylene sorbitan monostearate (20 E.O.) 


0.3 


propylene glycol 


1.0 


perfume 


0.1 


purified water 


the rest 


total 


100.0 
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4 • 

(Preparation 8> non-wash-away treatment 



5 


the block copolymer obtained in Synthesis Example 15 


2.0 




etnanol 


IO.U 




methyl p-hydroxy benzoate 


0.1 


10 


giycenne 




silicone emulsion 


2.0 




2-amino-2-methyl propanol 


0.33 




POE(50) hydrogenated castor oil 


0.3 


15 


perfume 


0.1 




purified water 


the rest 




total 


100.0 


20 






(Preparation 9) treatment 




25 


the block copolymer obtained in Synthesis Example 15 


10.0 




methyl polysiloxane 


5.0 




cetanol 


3.0 


30 


glyceryl monostearate 


I .U 


methyl p-hydroxy benzoate 


0.2 




propyl p-hydroxy benzoate 


0.1 




glycerine 


5.0 


35 


polyoxyethylene sorbitan monostearate (20 E.O.) 


1.0 




2-amino-2-methyl propanol 


0.33 




purified water 


the rest 


40 


total 


100.0 



The evaluation of conventional base materials for hair cosmetics is conducted on water/ethanol (10w/w/90w/w) 
solutions of 1% or 2% solid resin content, respectively. 

45 [Evaluation Test Methods] 

1. Set-holding ability 

The Preparations 1 , 3, 4 and 7 obtained above are diluted twice by water, and the undiluted solution of the Prepa- 
so rations 2, 5 and 6 obtained above are diluted three times by water, and the solutions are applied to a swatch of hair, 
respectively. The thus treated swatches of hair are bended 10 times in total and the flexural rigidities of the swatches 
after bending once and after bending 10 times and the ratio of the two flexural rigidities is calculated. The obtained val- 
ues are evaluated on the following standard. 

55 Evaluation standard 

O >70% 

A 50-70% 

X <50% 
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2. Curl retention 

One ml of each sample (in the Preparations 2, 5 and 6, the undiluted solutions are used) is applied to swatches of 
hair of each about 2 g in weight and about 30 cm in length, and thus treated swatches of hair are wound around glass 
5 tube of 1 cm diameter, followed by drying. The swatches of hair are taken out of the tube and the lengths are measured 
(Lo). Then the swatches of hair are kept under 35 °C and 80RH% for 2 hours and the length of the curl is measured (L2). 
The curl retention value is calculated by the following equation on the basis of the measured values, and evaluation is 
conducted on the basis of the cur! retention value by the following evaluation standard. 

10 Curl retention value(%)=(30-L 2 )/(30-L 0 ) x 100. 

Evaluation standard 

O >80% 

15 A 60 to 80% 

X <60% 

3. Flaking test 

20 Each sample is applied or sprayed to swatches of hair, followed by completely drying. Then the swatches of hair 
are combed and the state of staking is observed. The evaluation standard is as follows. 

O no staking is observed 

a a little staking is observed 

25 X much flaking is observed 

4. Sensory test 

About 2 g of each sample is applied or sprayed to swatches of hair of 30cm length, followed by drying. Thus treated 
30 swatches of hair are tested by 5 professional panellers by 5 degree evaluation standard (on a:smoothness of the sur- 
face, b:gloss, ^flexibility and ditackiness), and the average value of the scores (counting fractions of 0.5 and over as a 
unit and cutting away the rest). The evaluation standard is as follows. 



35 



40 



45 



50 



Evaluations standard 

4-a. smoothness of the surface 



degree 5- 


— very smooth 


degree 4- 


—smooth 


degree 3~ 


—ordinary 


degree 2-- 


—rough 


degree 1- 


—very rough 


gloss 




degree 5- 


—very glossy 


degree 4- 


—glossy 


degree 3- 


—ordinary 


degree 2- 


—not glossy 


degree 1- 


—extraordinary non-glossy 



4-c. flexibility 

degree 5 — -flexible 
55 degree 4— a little flexible 

degree 3 — a little flexible but not worried about 
degree 2 — little flexible and worried about 
degree 1 - — not flexible at all 
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«> 

4- d. tackiness 

degree 5- — not tacky at all 
degree 4-— -little tacky 
5 degree 3 — a little tacky but not worried about 
degree 2 — tacky and worried about 
degree 1 — very tacky 

5. non-wash-away treatment test 

w 

About 2 g of the Preparation 8 obtained above sample is applied to swatches of hair of 30cm length, followed by 
drying. Thus treated swatches of hair are tested by 5 professional panellers by 5 degree evaluation standard (on 
a:smoothness of the surface, b:gloss, c:f lexibility and diackiness) and the average value of the scores (counting frac- 
tions of 0.5 and over as a unit and cutting away the rest). The evaluation standard is as follows. 

15 

Evaluations standard 

5- a. smoothness of the surface 

20 degree 5 very smooth 

degree 4 smooth 

degree 3 — ordinary 
degree 2 — rough 
degree 1 — -very rough 

25 

5-b. gloss 

degree 5—- very glossy 

degree 4 glossy 

30 degree 3 ordinary 

degree 2 — not glossy 

degree 1 — extraordinary non-glossy 

5-c. flexibility 

35 

degree 5— -flexible 

degree 4 a little flexible 

degree 3 a little flexible but not worried about 

degree 2 little flexible and worried about 

40 degree 1 --—not flexible at all 

5-d. tackiness 

degree 5 not tacky at all 

45 degree 4 little tacky 

degree 3 — a little tacky but not worried about 
degree 2 — tacky and worried about 
degree 1- — very tacky 

so 6. Treatment test 

Swatches of hair about 2 g of 30cm length is dipped into hot water at 40 °C and shampooed by 1 .0 wt% aqueous 
solution of sodium lauryl sulfate, followed by rinsing in hot water at 40 °C for 3 minutes. (1) The Preparation 9 obtained 
above are applied to thus treated swatches of hair and applicability to hair is evaluated. (2) Next, this swatches of hair 
55 are rinsed in hot water at 40 °C for 30 seconds and sliding of swatches of hair is evaluated. (3) After drying, gloss and 
smoothness are evaluated. Those evaluations are conducted by 5 professional panellers, respectively by 5 degree eval- 
uation standard and the average value of the scores (counting fractions of 0.5 and over as a unit and cutting away the 
rest). The evaluation standard is as follows. 
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Evaluations standard 
6-(1). applicability 

degree 5 very applicable 

degree 4 applicable 

degree 3 ordinary 

degree 2 not applicable 

degree 1 extraordinary non-applicable 

6-(2). sliding for swatches of hair 

degree 5-™ very good sliding 
degree 4-— good sliding 
degree 3 — ordinary 
degree 2 — bad sliding 
degree 1 — -very bad sliding 

6-(3)-1. gloss 

degree 5 — very glossy 
degree 4-— glossy 
degree 3 — ordinary 

degree 2 not glossy 

degree 1 — extraordinary non-glossy 

6-(3)-2. smoothness of the surface 

degree 5-— very smooth 
degree 4— -smooth 
degree 3 — ordinary 
degree 2 — rough 
degree 1— -very rough 
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Table 3 





A function evaluation Test 


5 




Synthesis Example No. 
(neutralization ratio) 


general property 








set-holding ability 


curl retention 


flaking 




The base material for hair cosmetics 


Syn. Exp. 11 (70%) 


o 


o 


o 


10 




Syn. Exp. 4 (70%) 


o 


o 


o 






Syn. Exp. 8 (70%) 


A 


o 


o 






Syn. Exp. 9 (70%) 


o 


o 


o 


15 


Conventional base material for hair cos- 
metics 


anion A 
anion B 


A 
A 


o 
o 


A 
A 






anion C 


A 


o 


A 






cation A 


A 


A 


o 


20 




cation B 


A 


o 


A 






amphoteric A 


A 


A 


o 






amphoteric B 


A 


o 


A 


25 




nonion A 


A 


A 


X 




nonion B 


A 


X 


A 
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Table 5 







Sensory 










non-wash-away treatment test 




preparation 


Syn. Exp No. 


smoothness 


gloss 


flexibility 


tackiness 


8 


15 


5 


5 


5 


5 




treatment test 


preparation 


Syn. Exp No. 


applicability 


sliding 


gloss 


smoothness 


9 


15 


4 


5 


5 


5 



It is understood from the above that the base material for hair cosmetics of the present invention can give, upon 
applying to hair, good gloss, good touch and feeling, good combing and causing no stiffness nor tackiness and further 
that it is clearly excellent in moisture resistance, set-holding ability and anti-flaking ability as compared with conven- 
tional base materials for hair cosmetics. 
20 The base material for hair cosmetics of the present invention is, as compared with conventional ones, excellent in 
moisture resistance, set-holding ability and elasticity and it does not cause flaking and when it applies to hair, natural 
make-up effect can be given to hair and thus treated hair is flexible and smooth in touch and can smoothly be combed. 



Claims 

25 

1. A base material for hair cosmetics, which comprises a block copolymer comprising 5 to 70 wt% of a polysiloxane 
segment, 10 to 90 wt% of a monomer moiety of an ethylenically unsaturated carboxylic acid and 80% or less of a 
monomer moiety of an ethylenically unsaturated carboxylic acid ester. 

30 2. The base material for hair cosmetics as claimed in claim 1 , wherein the block copolymer has a number-average 
molecular weight of 60,000 to 150,000. 

3. The base material for hair cosmetics as claimed in claim 1 or 2, wherein the polysiloxane segment is one having a 
repeating unit shown by the general formula : 



35 



40 



R, R 2 R 2 R 2 

— C — (C H 2 ) p — C O — A — B — Si — (O — Si) m — O — S i-B— A — 
Ai b b b 



(wherein R t is, same or different, a hydrogen atom, a lower alkyl or a cyano, R 2 is, same or different, a hydrogen 
atom, an alkyl, a haloalkyl or an aryl, A is NH or O, B is a lower alkylene whose binding may be through one or more 
oxygen atoms, p is 0 or an integer of 1 to 6 and m is 0 or an integer of 1 to 200), the monomer moiety of an ethyl- 
45 enically unsaturated carboxylic acid is one having a repeating unit shown by the general formula : 



H R4 



R 3 COOH 



(wherein R 3 is a hydrogen atom, a lower alkyl or a carboxyl and R 4 is a hydrogen atom, a lower alkyl or a lower 
carboxyalkyl ), and the monomer moiety of an ethylenically unsaturated carboxylic acid ester is one having a 
repeating unit shown by the general formula : 
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H R6 
R 5 ioOR 7 



(wherein R 5 is a hydrogen atom, a lower alky! or an alkyloxycarbonyl and is a hydrogen atom, a lower alkyl, a 
lower carboxyalkyl or an alkyloxycarbonylalkyl, and R 7 is an alkyi). 

The base material for hair cosmetics as claimed in claim 1 or 2, wherein the polysiloxane segment is one having a 
repeating unit shown by the general formula : 



— 6— (CH 2 ) p 

Ri 



R 2 R2 R2 
— CO— A— B— ^i— (O— Si) m — O— ^i-B— A — 

i 2 R2 b 



(wherein R 1 is, same or different, a hydrogen atom, a lower alky! or a cyano, R 2 is, same or different, a hydrogen 
atom, an alkyl, a haloalkyl or an aryl, A is NH or O, B is a lower alkylene whose binding may be through one or more 
oxygen atoms, p is 0 or an integer of 1 to 6 and m is 0 or an integer of 1 to 200) and a repeating unit shown by the 
general formula : 

R2 R 2 R 2 
I I I 

CO— Y— CO— A— B— Si— (O— Si) m — O— Si-B — A 

I I I 

R 2 R2 R2 



(wherein R 2 , A, B, and m have the same meanings as above and -CO-Y-CO- is a residue of a dibasic carboxylic 
acid), and the monomer moiety of an ethylenically unsaturated carboxylic acid is one having a repeating unit shown 
by the general formula : 



H R4 

-U- 



R 3 COOH 



(wherein R 3 is a hydrogen atom, a lower alkyl or a carboxyl and R 4 is a hydrogen atom, a lower alkyl or a lower 
carboxyalkyl ), and the monomer moiety of an ethylenically unsaturated carboxylic acid ester is one having a 
repeating unit shown by the general formula : 
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H Re 

444- 



R 5 COOR 7 



10 



(wherein R 5 is a hydrogen atom, a lower alkyl or an alkyloxycarbonyt and R 6 is a hydrogen atom, a lower aikyl, a 
lower carboxyalkyl or an alkyloxycarbonylalkyl, and R 7 is an alkyl). 



5. The base material for hair cosmetics as claimed in claim 1 to 4, wherein the block copolymer is one obtained by 
15 subjecting an ethylenically unsaturated carboxylic acid and an ethyienically unsaturated carboxytic acid ester to 

polymerization reaction in the presence of an azo-containing polysiloxane compound. 

6. The base material for hair cosmetics as claimed in claim 5, wherein the ethylenically unsaturated carboxylic acid is 
one shown by the general formula : 



20 



25 



H. 
R3' 



:c=c 



.R4 

COOH 



(wherein R 3 is a hydrogen atom, a lower alkyl or a carboxyl and R 4 is a hydrogen atom, a lower alkyl or a lower 
carboxyalkyl), the ethylenically unsaturated carboxylic acid ester is one shown by the general formula : 



30 



.R 6 

XOOR7 



35 



(wherein R 5 is a hydrogen atom, a lower alkyl or an alkyfoxycarbonyl and R 6 is a hydrogen atom, a lower alkyl, a 
lower carboxyalkyl or an alkyloxycarbonylalkyl, and R 7 is an alkyl), and the azo-containing polysiloxane compound 
is one having a repeating unit of the general formula : 



40 



45 



Ri 



— CO— (CH 2 ) p 



— d:-N=N — d:— i 

k k 



(CH 2 ) p — CO-A-B- 



k 



R2 



R2 



-(O— k)ja— O— ^i-B— A — 

k k 



(wherein R 1 is, same or different, a hydrogen atom, a lower alkyl or a cyano, R 2 is, same or different, a hydrogen 
atom, an alkyl, a haloalkyl or an aryl, A is NH or O, B is a lower alkylene whose binding may be through one or more 
oxygen atoms, p is 0. or an integer of 1 to 6 and m is 0 or an integer of 1 to 200). 

50 7. The base material for hair cosmetics as claimed in claim 5, wherein the ethylenically unsaturated carboxylic acid is 
one shown by the general formula : 



55 



H. 
R 3 ' 



.R4 

XOOH 



(wherein R 3 is a hydrogen atom, a lower alkyl or a carboxyl and R 4 is a hydrogen atom, a lower alkyl or a lower 
carboxyalkyl), the ethylenically unsaturated carboxylic acid ester is one shown by the general formula : 
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R 6 

c — c 

R 5 ^ ^COOR 7 



(wherein R 5 is a hydrogen atom, a lower alkyl or an alkyloxycarbonyl and is a hydrogen atom, a lower alkyl, a 
lower carboxyalkyl or an alkyloxycarbonylalkyl, and R 7 is an alkyl), and the azo-containing polysiloxane compound 
is one having a repeating unit of the general formula : 

Ri Ri R 2 R 2 R 2 

— CO— (CH 2 ) p — C-N=N-C— (CH 2 )p— CO-A-B— Si— (O— Si) m — O— Si-B— A— 

Ai R 2 K2 R 2 

(wherein R 1 is, same or different, a hydrogen atom, a lower alkyl or a cyano, R 2 is, same or different, a hydrogen 
atom, an alkyl, a haloalkyl or an aryl, A is NH or O, B is a lower alkylene whose binding may be through one or more 
oxygen atoms, p is 0 or an integer of 1 to 6 and m is 0 or an integer of 1 to 200) and a repeating unit shown by the 
general formula : 

R? R 2 R 2 
\ I I 
CO— Y— CO— A— B— Si— (0— Si) m — O— Si-B— A — 

I I I 

R 2 R 2 R 2 

(wherein R 2 , A, B, and m have the same meanings as above and -CO-Y-CO- is a residue of a dibasic carboxylic 
acid). 
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